R
heumatoid arthritis (RA) is a chronic disease with the potential to cause substantial bone and cartilage damage and functional disability. In many patients, treatment with a disease modifying rheumatic drug (DMARD) is delayed. [1] [2] [3] [4] [5] [6] [7] However, the inflammatory process continues to promote structural damage during the time from onset of symptoms to treatment. [8] [9] [10] [11] [12] Magnetic resonance imaging studies demonstrate significant erosive changes in the joints of many patients, even at the time of diagnosis. 13 14 Recent studies have demonstrated that even a short delay in treatment may have long term consequences for the progression of joint damage. [15] [16] [17] In a meta-analysis of 14 diverse, randomised controlled trials of DMARDs in RA, 53% of patients who had a diagnosis within one year from onset of RA symptoms responded to treatment as compared with 35% of patients whose RA was diagnosed more than 10 years before treatment. 18 During the past few years, treatment with traditional (non-biological) DMARDs has been the preferred treatment for early RA, [19] [20] [21] [22] and there is evidence that an aggressive combination of potent DMARDs clearly improves clinical response and structural damage. 15 18 23-25 However, not all patients respond to DMARDs, and even some patients who demonstrate clinical improvement (signs and symptoms) with DMARD therapy may have continuing structural damage. 26 In addition to studies with traditional DMARDs, some studies have evaluated the effect of early treatment with tumour necrosis factor (TNF) blocking agents. The results of a randomised, placebo controlled trial showed that the symptoms and retardation of joint damage in patients with early RA decreased more rapidly with etanercept than with methotrexate (MTX). 27 In two recent studies, infliximab, an anti-TNF monoclonal antibody, was found to be effective for the treatment of early RA. 28 29 These findings are consistent with immunopathology studies of the synovium in RA demonstrating the production of TNF in the early as well as later stages of the disease. 30 The results of the ATTRACT study at 30, 54, and 102 weeks, [31] [32] [33] showed that infliximab plus MTX augments clinical and radiographic benefit in patients with active RA despite receiving treatment with MTX. The 54 week analysis showed that patients with RA of less than 3 years' duration who were treated with any of the infliximab plus MTX regimens had significantly greater improvement in radiographic scores than the MTX-only group. 32 However, the longer term radiographic benefit in patients with early RA has not been reported. The primary objective of this subanalysis, therefore, was to evaluate the inhibition of radiological damage over 2 years in the early RA cohort of the ATTRACT study.
METHODS
The details of the ATTRACT study have been published previously. [31] [32] [33] Patients Patients whose data were included in this subanalysis comprised a cohort from the ATTRACT study of patients with RA of 3 years or less. The eligibility criteria in the ATTRACT study required patients to have active RA despite treatment with at least 12.5 mg MTX a week.
Study protocol
In the ATTRACT study, patients were randomly assigned to one of five treatment groups. All patients continued with the same dose of MTX that they had received before enrolling in this study. One group received placebo infusions q 4 weeks, and the other groups received infliximab infusions in the following regimens: 3 mg/kg q 8 weeks, 3 mg/kg q 4 weeks, 10 mg/kg q 8 weeks, or 10 mg/kg q 4 weeks. Patients receiving infliximab q 8 weeks received placebo infusions at interim visits. Randomisation was not stratified by disease duration. A protocol amendment to extend study treatment from 54 weeks to 102 weeks (2 years) was made after initiation of the trial. The details for this change in the protocol have been previously published. 33 Evaluation of radiographic data The modified van der Heijde (vdH)-Sharp score consists of a total of joint erosion scores and joint space narrowing scores. 34 35 Assessment of structural damage was measured by the change from baseline in the total modified radiographic score at week 102. The variable analysed was the average of the total modified vdH-Sharp score provided by the two readers at week 102 minus the average of the two baseline scores. The readers scored the radiographs ''blindly'' and in random order. Radiographs of joints that had undergone surgery before enrolment were considered unevaluable. Patient scores were adjusted for the number of missing joints by dividing the missing joints by the number of joints assessed and then multiplying by the number of joints in the full joint set. Data for patients were excluded as a result of an incomplete set of x ray pictures or an insufficient number of evaluable joints due to prior surgery or poor image quality. Radiographic progression rate at baseline was calculated as the total radiological score at baseline divided by the duration of disease in years.
Two different approaches were used to define radiological progression of disease: firstly, based on a change in progression greater than the smallest detectable difference (SDD), and secondly, as a change in progression exceeding 0.5. Assuming no evidence of bias, the SDD for the mean changes from baseline for two readers for each patient's radiographs was 1.96 (the standard deviation of the perpatient differences between the readers divided by the square root of 2). Any patient with a mean change from baseline larger than this value (based on the 95% limits of agreement from the estimate of the size of the random measurement error in this study) was considered to have progressed. 36 Three separate analyses were conducted to assess the proportion of patients whose erosion scores had improved. The first analysis assessed the proportion of patients who demonstrated a change from baseline in erosion scores of less than -0.5 at week 102. 37 The second analysis examined the proportion of patients with a change from baseline in erosion scores of less than -0.5 and no worsening in the erosion score of any joint greater than 1. The third analysis for negative change examined the proportion of patients with a change from baseline in erosion scores less than -0.5 and no worsening in the erosion score in any joint.
Statistical analysis
The changes in the radiographic score were compared among the treatment groups by using analysis of variance of van der Waerden normal scores. The proportions of patients with increases of more or less than a given threshold value, such as the SDD in the total modified vdH-Sharp score, were compared among the treatment groups by a two sided Fisher's exact test at a = 0.05. If there was a significant overall treatment effect (a = 0.05), comparisons of each infliximab treatment group with the placebo group were made using the linear contrasts with analysis of variance. All p values are nominal, and no adjustments were made for multiplicity.
RESULTS
Patient description and baseline characteristics Four hundred and twenty eight patients were enrolled in the ATTRACT study. Eighty two patients were identified as having RA for 3 years or less. As part of the overall ATTRACT study, all patients who completed treatment up to week 54 were given the opportunity to continue in the study up to week 102. Forty seven (57%) of the 82 patients with early RA continued with the second year of treatment. Eighteen (38%) of the 47 patients who continued had a treatment gap at some time during the second year compared with 29 (62%) patients who had a treatment gap of no more than 8 weeks. Table 1 presents the demographics for patients with early RA and for all patients in the ATTRACT study. The baseline and demographic characteristics of the group with early RA did not differ substantially from the overall population except for disease duration and extent of joint damage. The predicted progression rate at baseline for this group with early RA (11.3) was higher than that of the overall population (7.3) (table 1) .
Of the 82 patients with early RA, 61 (74%) had adequate radiographs for analysis. In the placebo group, 12 of 17 patients with early RA were evaluated. This includes seven patients who left the study at 54 weeks and five patients who completed 102 weeks of treatment. In the infliximab groups, 49 of 65 patients with early RA were evaluated. This includes 23 patients who left the study after 54 weeks and 26 patients who completed 102 weeks of treatment. The remaining 21 patients had either unreadable or missing radiographs at week 102.
Prevention of structural damage
At week 102, substantial progression of structural damage was observed for patients with early RA treated with MTX only; whereas, the change from baseline in radiographic scores for each infliximab plus MTX group was significantly less (fig 1) . Moreover, when progression in structural damage for patients with early RA who were receiving MTX alone was compared with that for all patients in the ATTRACT study who were receiving MTX only, more rapid progression of disease was noted (almost threefold) (fig 1) . Despite this, treatment with infliximab plus MTX inhibited radiographic Results are shown as the median value unless indicated otherwise. *Calculated by dividing the radiographic score at baseline by the duration of disease in years.
damage comparably in the early RA group and the overall infliximab treated population. A consistent benefit was also seen in the erosion and joint space narrowing scores of the hands and feet at week 102 in each of the four infliximab treatment groups compared with that of the MTX-only group (table 2) . It is of interest to note that the lowest infliximab dosage regimen, 3 mg/kg q 8 weeks, produced results comparable with all the infliximab groups collectively (figs 2 and 3). The use of quantitative cut off points can facilitate a more meaningful interpretations of small changes in radiographic films. Regardless of whether progression is defined by a change greater than 0.5 or a change greater than the SDD, a noticeably greater proportion of patients in the MTX-only group experienced progression in the total radiographic score than the proportions in the infliximab plus MTX groups (fig 4) . Significant benefit with infliximab plus MTX therapy was seen in erosion and joint space narrowing scores when changes greater than 0.5 or greater than the SDD, respectively, were evaluated (tables 3 and 4).
We next examined the proportion of patients who demonstrated improvement from baseline in erosion scores at week 102 (table 5) Similar findings were demonstrated in two analyses that used more stringent criteria for improvement (table 5). The proportion of patients with a change from baseline in the erosion score of less than -0.5 and no worsening in the erosion score (greater than 1 in any joint) was also evaluated. A significantly (p(0.008) greater proportion of infliximab plus MTX treated patients who received 3 and 10 mg/kg infliximab every 4 weeks (7/16 (44%) patients and 3/6 (50%) patients, respectively) and 3 mg/kg every 8 weeks (7/10 (70%) patients) met this criterion compared with that in the MTXonly group (0/12 (0%) patients); however, the numbers in each group were very small. The most stringent analysis for negative change examined the proportion of patients with a change from baseline in erosion score of less than -0.5 and no worsening in erosion score in any joint. A significantly greater proportion (p(0.034) of patients who received 3 and 10 mg/kg infliximab every 4 weeks (5/16 (31%) patients and 2/6 (33%) patients, respectively) met this criterion at week 102 than patients in the MTX-only group (0/12 (0%) patients).
DISCUSSION
Of the 428 patients with RA enrolled in the ATTRACT study, 82 patients were identified post hoc as having disease for a duration of 3 years or less. Of these 82 patients, radiographs were available for 61 patients. The remaining 21 patients either had missing or unreadable radiographs. The ATTRACT patients with early RA who received MTX only had substantially greater radiographic progression over 102 weeks than the overall ATTRACT population. Accordingly, this population may represent a subset of patients who had very progressive disease, as suggested by the incomplete response to MTX. We also observed that the overall predicted yearly radiographic progression for the patients with early RA at baseline was 11.3 compared with 7.3 for all patients, again reflecting a population with more aggressive RA. Notably, however, the current findings are consistent with the results of a study which monitored the development of radiological damage of patients during the first 6 years of disease. That study demonstrated a mean annual rate of progression according to the modified vdHSharp score of 8.6 in 502 patients. 38 Of note, modified vdHSharp scores increased dramatically at week 102 in patients with early RA treated with MTX only compared with patients treated with MTX only whose disease onset varied (all patients).
Despite the more rapid, predicted progression rate in patients with early RA, the results consistently demonstrated a significantly (p(0.005) smaller proportion of patients in the infliximab plus MTX group who experienced progression in radiographic score than patients in the MTX-only group. Notably, radiographic scores increased dramatically over 102 weeks in patients treated early with MTX only when compared with the entire group of ATTRACT patients treated with MTX only. In contrast, radiographic scores remained unchanged over 102 weeks in patients treated with any regimen of infliximab plus MTX. These data indicate that TNF blockage is effective in both early and more established RA, as has been previously suggested.
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A sufficient number of changes from baseline for erosion and joint space narrowing scores were negative, thereby resulting in negative means and medians. The implication of these negative scores is unclear, but may be consistent with the probability that healing occurs.
We also chose to analyse the data from the early RA cohort using the more rigorous SDD criteria. There was more significant and consistent benefit with infliximab plus MTX treatment in the proportion of patients experiencing progression in erosion and joint space narrowing scores in the hands and feet, with respect to changes greater than the SDD. In fact, very few patients treated with infliximab showed a progression rate greater than the SDD.
The early RA cohort analysed was small, and the ATTRACT trial was not originally designed or powered to perform this study. There are a number of other limitations inherent in this analysis. The subgroup was not generated by random assignment and may not have had uniform baseline disease characteristics and disease prognosis. Seventy one per cent (12/17) of the patients in the MTX-only group and 63% (12/ 19) of the patients in the 3 mg/kg q 8 weeks group did not continue treatment into the second year. Radiographs were available for only 53% (10/19) of the patients in the 3 mg/kg q 8 weeks infliximab plus MTX group. A greater number of available radiographs for this treatment group would have provided more support for the analyses, as this was the apparently least beneficial dosage of infliximab plus MTX. Of the 65 patients treated with any regimen of infliximab, 49 patients (75%) had available radiographs at week 102. Finally, multiple comparisons were performed with no adjustments in p values. These limitations must be considered when interpreting the results. 39 Future studies are warranted that are powered by design to analyse an early RA cohort.
The potential impact of anti-TNF therapy in early RA may centre on its ability to abort or dampen the proinflammatory cascade at a stage before other inflammatory cytokines and effectors are up regulated. There is emerging evidence to support the practice of using aggressive treatment in early RA to alter the course of the disease. Data suggesting the success of very early, aggressive treatment with infliximab have also been reported. 28 29 The results of the studies suggest that treatment of early RA with infliximab combined with MTX may prove to have a sustained, synergistic effect; although, longer trials with more patients are needed. Table 4 Patients with a change .SDD from baseline in erosion (SDD = 7.4) and joint space narrowing (SDD = 6.1) scores of the hands and feet at week 102 The results demonstrate that infliximab, in combination with MTX therapy, arrested the progression of structural damage in a significant proportion of patients in this small cohort with early, aggressive disease. Not only did the combination of infliximab and MTX prevent progressive joint damage during the first year of treatment but also, in some cases, the radiographic joint damage improved, signifying that some damage may have been repaired. 32 However, the results of this exploratory analysis are not conclusive, and thus, must be regarded as preliminary. This analysis is retrospective, and the cohort is small. However, the results for radiographic progression are particularly striking, given the strong evidence of benefit despite the small numbers of patients in each regimen.
In summary, the data from this cohort of patients with early RA suggest that in patients with rapid disease progression, early treatment may produce substantially better results than treatment begun later in the course of the disease. Further controlled studies are warranted to examine this issue.
